Systemic lupus erythematosus (SLE) is responsible for severe disability and represents a major cause of chronic illness. Interleukin (IL)1β is a proinflammatory cytokine. We aimed to explore the possible associations of IL1β-511C/T (rs16944) and IL1β +3954C/T (rs1143634) gene polymorphisms with SLE, and to detect whether these polymorphisms are associated with disease activity of SLE. Moreover, we aimed to clarify the effect of these polymorphisms on clinical and biochemical parameters of SLE.
Background
Systemic lupus erythematosus (SLE) is responsible for severe disability and represents a major cause of chronic illness. Interleukin (IL)1β is a proinflammatory cytokine. We aimed to explore the possible associations of IL1β-511C/T (rs16944) and IL1β +3954C/T (rs1143634) gene polymorphisms with SLE, and to detect whether these polymorphisms are associated with disease activity of SLE. Moreover, we aimed to clarify the effect of these polymorphisms on clinical and biochemical parameters of SLE.
Patients and methods
Polymorphisms of IL1β-511 and IL1β +3954 genes were assessed in a case-control study comprising 110 patients with SLE and 90 controls. Disease activities were assessed by systemic lupus erythematosus disease activity index (SLEDAI). Serum IL-1β was estimated using an enzyme-linked immune sorbent assay. Genetic variants were genotyped using PCR-restriction fragment length polymorphism.
Results
Our results revealed higher values of IL1β in patients with SLE. In addition, there was a significant positive correlation between IL-1β serum level and SLEDAI score. The CT genotype distribution was significantly higher in patients with SLE than controls. Regarding IL1β +3954 gene polymorphisms, our results showed nonsignificant difference between control and SLE groups. In an attempt to estimate the diagnostic power of serum IL1β serum in differentiating patients with SLE from the control group, we found that the sensitivity was 94.5%, and the specificity was 99%.
In conclusion, the CT genotype distribution of IL1β-511 was significantly higher in patients with SLE than controls. However, there was a nonsignificant differenceIntroduction Systemic lupus erythematosus (SLE) is a chronic, inflammatory, immune-mediated disease with a broad spectrum of clinical presentations encompassing almost all organs and tissues, affecting 0.1% of the general population [1] . The prevalence of SLE is greater in non-white racial groups [2] , and the disease affects women more frequently than men [3] .
Interleukin-1β (IL1β), a proinflammatory cytokine with widespread biological activities expressed by activated macrophages and several other types of cells, is thought to play a crucial role in the pathogenesis of autoimmune diseases [4, 5] . IL1β was initially known as one of the lymphocyteactivating factors, owing to its role in the induction of T-cell proliferation and maturation.
The IL1β gene has two single nucleotide polymorphisms (SNP), at position −511 in the promoter region (rs16944) and at position +3954 in the fifth exon (rs1143634) [6, 7] . The polymorphisms of the IL1 family are involved in several autoimmune diseases such as SLE [8, 9] , rheumatoid arthritis [10] , and autoimmune hemolytic anemia [11] . We aimed to explore the possible associations of IL1β-511C/T (rs16944) and IL1β +3954C/T (rs1143634) gene polymorphisms with SLE, and to detect whether these polymorphisms are associated with disease activity of SLE. Moreover, we aimed to clarify the effect of these polymorphisms on clinical and biochemical parameters of SLE.
Patients and methods
This case-control study comprised 90 healthy women and 110 patients diagnosed with SLE according to 2012 Systemic Lupus International Collaborating Clinics classification criteria and recruited from the outpatient clinics of the Rheumatology and Rehabilitation as well as Internal Medicine departments at the Zagazig University hospitals. The ethics committee of Faculty of Medicine, Zagazig University, approved this work. All participants assigned informed written consent before their inclusion and had a disease duration of one year or greater.
All participants underwent complete history taking and thorough clinical examination including malar rash, discoid rash, photosensitivity, alopecia, oral ulcer, fever, arthritis, nervous system disorder, serositis, renal affection, and photosensitivity. The use of current and cumulative medications was determined both through chart review and the standardized interview.
We excluded patients with a history of myocardial infarction, angina, stroke, pregnancy, and diabetes. In addition, patients with hepatits C virus, hepatits B virus, other connective tissue diseases, as well as a history of propylthiouracil, isoniazid, or hydralazine use were excluded. A history of proteinuria was defined as 500 mg or more per 24 h. Disease activity was measured using the systemic lupus erythematosus disease activity index (SLEDAI) [12] .
Blood sampling
Blood samples were drawn from all subjects after an overnight fast. Sera were separated after 1 h longstanding and stored at −80°C.
Serologic factors
We measured antinuclear antibodies (ANA), antidouble-stranded DNA antibody (anti-dsDNA), and anticardiolipin. 
DNA extraction
Genomic DNA was extracted from EDTA whole blood using a spin-column method according to the protocol (QIAamp Blood Kit; Qiagen, GmbH, Hilden, Germany). DNA was stored at −80°C till the time of use. Genomic DNA was extracted from EDTA-anticoagulated peripheral blood.
Genotyping of IL-1β-511 and IL-1β+3954 gene polymorphisms
Genotyping for IL-1β-511C/T and IL-1β+3954C/T polymorphisms in unrelated patients with SLE and healthy controls was done by PCR-restriction fragment length polymorphism method as described previously [13, 14] . Amplification of the target region was carried out by polymerase chain reaction using the specific forward and reverse primers. Primers were designed and selected using Primer3, version 0.4.0 software. For IL-1β +3954C/T (rs1143634), the primers were as follows: forward 5′-GTTGTCATCAGACTTTGACC-3′ and reverse 5′-TTCAGTTCATATGGACCAGA-3′. For IL-1β-511C/T, the primers were as follows: forward 5′-TGGCATTGATCTGGTTCATC-3′and reverse 5′-GTTTAGGAATCTTCCCACTT-3′. PCR was performed in a final volume of 25 μl containing 5. 
Urine sampling
Twenty-four hour urine samples were collected from each participant in sterilized urine containers and used to determine protein levels.
Statistical analysis
Statistical analyses were performed using the statistical package for the social sciences for Windows (version 21.0; SPSS Inc., Chicago, Illinois, USA). Data were expressed using descriptive statistic (mean±SD) and were analyzed using analysis of variance test. Genotype frequencies in cases and controls were tested for Hardy-Weinberg equilibrium, and any deviation between the observed and expected frequencies was tested for significance using the χ 2 -test. The statistical significances of differences in the frequencies of variants between the groups were tested using the χ 2 -test. In addition, the odds ratios (ORs) and 95% confidence intervals (95% CIs) were calculated as a measure of the association of IL-1β-511C/T and IL-1β +3954C/T genotypes with SLE. The appropriate sample size and power of the study were determined using PAWE-3D (32). Quantitative data analysis of variance test was done to assess the effect of IL1β-511 rs16944(C/T) and IL1β +3954 rs1143634 (C/T) mutations on clinical, anthropometric, and laboratory characteristics of patients with SLE. A difference was considered significant at P less than 0.05.
Results
Our patients were matched for age, sex, and ethnicity with control group.
Clinical characteristics and laboratory parameters of patients with SLE are shown in Distribution of genotype and allele frequencies of IL1β-511 and IL1β +3954 in healthy controls and patients with SLE (Table 1) .
Genotype and allelic frequencies of IL1β-511C/T (rs16944) and IL1β +3954 rs1143634 (C/T) gene polymorphisms in patients with SLE and healthy Table 2) .
Comparison of IL1β serum levels in studied groups SLE group had a significantly higher values of IL1β serum levels (14.62±3.64) compared with control group (3.68±1.96), with P less than 0.001* (Fig. 1) .
Figure 1
Comparison of IL1β serum levels in studied groups. IL, interleukin.
Effect of IL1β-511 rs16944 (C/T) mutations on clinical and laboratory characteristics of patients with SLE
Patients carrying TT genotype of IL1β-511 had significantly higher values of IL-1β (Fig. 2) . However, patients carrying CT genotype had higher values regarding SLEDAI (Fig. 3) and ESR (P< 0.05*) ( Table 3) .
Effect of IL1β +3954 rs1143634(C/T) mutations on clinical and laboratory characteristics of patients with SLE is shown in Table 4 Regarding IL1β +3954, patients carrying TT genotype of +3954 had significantly higher values of IL1β Figure 2 Effect of IL1β-511 [rs16944 (C>T)] mutations on IL1β serum levels. IL, interleukin.
Figure 3
Effect of IL1β-511 [rs16944 (C>T)] mutations on SLEDAI. IL, interleukin; SLEDAI, systemic lupus erythematosus disease activity index. ( Table 4 and Fig. 4) , SLEDAI (Fig. 5) , ESR, and CRP compared with patients carrying CT and CC genotypes. On the contrary, patients carrying TT genotype of IL1β +3954 had significantly lower values of C3 and C4 (P<0.05*) ( Table 4) .
Correlation between IL-1β (pg/ml) serum level and SLEDAI
Our results revealed a significant positive correlation between IL-1β (pg/ml) serum level and SLEDAI score (Fig. 6 ).
ROC curve for estimating the diagnostic power of IL1β serum level in differentiating patients with SLE from the control group
We further investigated our results by ROC test. We found that among patients with SLE, the AUC of IL1β was 0.989 (95% CI=0.979-0.998), with sensitivity of 94.5%, specificity of 99%, and the cutoff value of 7.15 ( Fig. 7) . Effect of IL1β +3954 [rs1143634 (C>T)] mutations on IL1β serum levels. IL, interleukin.
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Discussion
As a matter of fact, individuals or family members with autoimmune disease are at higher risk of developing another immune-mediated disorder. Over the past decade, a close association between thyroid autoimmunity and SLE has become increasingly clear. Polymorphisms in the IL1 gene have been associated with other autoimmune diseases such as rheumatoid arthritis [15] and SLE [8] . IL1β has pleiotropic effects and can alter cytokine production, cell signaling, and migration [16] .
Intriguing reports suggesting that there are several common polymorphisms of IL1β gene have been most frequently investigated. In that context, IL1β gene has two SNP, at position −511 in the promoter region (rs16944) and at position +3954 in the fifth exon (rs1143634) [6, 7] .
Early assessment of SLE severity deserves particular attention because it may help us to plan preventive and therapeutic approaches. Cytokines are crucial in the regulation of immune and inflammatory responses. Hence, cytokine genes might be good candidates for SLE activity prediction and treatment. To our knowledge, this is the first study conducted in Egypt to explore the possible associations of IL1β-511C/T (rs16944) and IL1β +3954C/T (rs1143634) gene polymorphisms with SLE, and to detect whether these polymorphisms are associated with disease activity of SLE, in addition to clarifying the effect of these polymorphisms on clinical and biochemical parameters of SLE.
The main finding of the present study is that, in the SLE group, there were significantly higher values of IL1β serum levels compared with the control group. Interestingly, we observed significant positive correlation between IL-1β serum level and SLEDAI score in SLE. Similarly, reports of Rus et al. [17] confirmed higher levels of IL-1β in SLE. Effect of IL1β +3954 [rs1143634 (C>T)] mutations on SLEDAI. IL, interleukin; SLEDAI, systemic lupus erythematosus disease activity index.
Figure 6
Correlation between IL-1β (pg/ml) serum level and SLEDAI. IL, interleukin; SLEDAI, systemic lupus erythematosus disease activity index.
Figure 7
ROC curve of interleukin-1β serum level for prediction of SLE. SLE, systemic lupus erythematosus; ROC, receiver operating characteristic.
Current evidence indicates that IL-1 is one of the most potent proinflammatory cytokines with widespread biological activities, and it has a central role in joint inflammation and destruction. Increased spontaneous release of IL-1 from SLE monocytes has been reported by several researchers [17] . Furthermore, increased release of IL-1α and IL-1β correlated with serum autoantibodies and ribonucleoprotein. Therefore, IL-1 is thought to play an important role in the immunopathology of SLE [9, 17, 18] .
The results presented here are innovative, as this study was the first Egyptian study that investigated the possible association of genotype and allele frequencies of IL1β-511 and IL1β +3954 with patients with SLE.
Our results revealed that the CT genotype distribution of IL1β-511was significantly higher in SLE than controls.
A study conducted by Parks et al. [9] on African Americans found that carriage of the IL1β-511 T allele was associated with a higher risk of SLE than the control group.
On the contrary, a study by Huang et al. [19] observed no association between IL-1 β polymorphisms and SLE in Chinese patients.
In contrast, a study by Camargo et al. [20] conducted on Colombian patients with SLE, as well as in clinically healthy individuals, observed protective role of IL-1β polymorphisms.
The aforementioned diverse results summarized may be owing to the differences in the ethnicity of the studied populations and sample size.Regarding IL1β +3954 rs1143634)C/T) gene polymorphisms, our results showed that there was a nonsignificant difference between control and SLE groups.
In agreement with our results, Afshari et al. investigated the association of IL-1β +3954 gene polymorphism with susceptibility to SLE in northeastern of Iran. They found no significant differences in the frequency of IL-1β exon 5 alleles between patients with SLE and controls [21] .
In this study, we attempted to pierce out the association between IL1β gene mutations at −511 and +3954 with SLE disease activity (SLEDAI). The current study revealed that there were significant higher scores of SLEDAI in patients carrying CT genotype of IL1β-511. However, patients carrying TT genotype of IL1β +3954 had significant higher scores of SLEDAI.
To better elucidate the effect of IL1β gene mutations at −511 and +3954 on clinical and laboratory characteristics of SLE, the current study revealed that patients carrying CT genotype of IL1β-511 had significantly higher values of ESR compared with patients carrying CC and TT genotypes.
The results of Camargo et al. [20] regarding the influence of IL-1β polymorphisms on clinical and immunologic characteristics of patients with SLE revealed no significant differences between genotypes of IL1β-511. These differences could be due to the high lupus activity in our study population compared with the participants in the study by Camargo et al. [20] . Our results investigated the diagnostic power of IL-1β by ROC test. We found that among patients with SLE, the AUC was 0.989 (95% CI=0.979-0.998), with sensitivity of 94.5%, specificity of 99%, and the cut-off value of 7.15.
In conclusion, this study revealed higher values of IL1β in patients with SLE. In addition, there was a significant positive correlation between IL-1β serum level and SLEDAI score. Even more importantly, the CT genotype distribution of IL1β-511was significantly higher in patients with SLE compared with controls. However, there were nonsignificant differences regarding IL1β +3954 between patients with SLE and control group. Early prediction of SLE disease activity decreases the health hazards associated with SLE. Further future multicenter studies with bigger sample size are needed to validate our findings.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
IL-1 β gene polymorphisms in SLE Rashad et al. 241
